Rhythms of division of some algae in situ and in laboratory culture. [Translation from: Studii Cerc.Biol.(Bot.) 21, 61-65, 1969. ] by Ionescu, A.
RHYTHMS OF DIVISION OF SOME ALGAE IN SITU AND IN LABORATORY CULTURE. 
( R I T U U R I DE DIVIZIUNE LA CITEVA ALGE IN SITU SI IN CULTURI DE LABORATOR). 
The rhythm of division of 9 species belonging to different groups of 
algae were analysed in situ and in the laboratory. 
The research which developed in different environmental conditions 
attempted to establish the capacity for multiplication and assimilation 
of chlorophyll on the part of the algae under study with a view to 
placing them in a culture. 
The results obtained showed that the green multicellular algae (eg. 
Ulothrix) and the blue algae (eg. Lyngbya, Oscillatoria) are able to 
produce an appreciable quantity of dry matter, just as the unicellular 
algae. At the same time it arises that amongst the numerous factors of 
the environment, temperature plays one of the most important roles in 
the process of multiplication. 
Permanent changes in the composition of phytoplankton are determined 
by the rhythm in which several groups of plants multiply in the presence of 
certain environmental conditions. 
While investigating the quantitative and qualitative structure of the 
phytoplankton in connection with climatic factors, many researchers, among 
whom may be cited T.M. Kondratev, E.F. Round, V.A. Vodeanitki and R.8. Wimpenny, 
have observed differences with the season, month, and even day by day. Cases 
of inflorescence in water, owing to the greatest or of a single species, 
represent a different indication of the influence of environmental con-
ditions, which, through the action of these, combines, and may cause high 
rhythms of division. 
Knowledge of the causes which favour rapid growth of the algae provides 
an outstanding interest for a culture of these en masse. As is evident, 
laboratory cultures clearly differ from growth and development in situ. 
I think that parallel studies could give evidence of a much more com-
plete capacity of these plants to increase and assimilate. 
In laboratory cultures it is essential that the production of dry matter 
should follow in the same rhythm, which also presupposes, besides the pres-
ervation of a capacity for advanced photosynthesis, a constant cellular 
division; in many cases, however, the cultures of algae evince periods 
of stagnation, which obviously damage the processes of the accumulation of 
organic substances. 
From this cause, scientists who are following the slow removal of the 
rhythms of cellular reproduction should seek for a knowledge of the factors 
in the determining environment and, at the same time, a detailed knowledge 
of the physiology and genetics of the algae being studied. 
Our experiments, which have as a goal tests of the possibilities of 
the different algae susceptible to a material form of selection for a culture 
on a large scale, have also approached, amongst others, the problem of the 
rhythms of division in the natural environmental conditions, as well as 
laboratory conditions. 
Observations in situ and experimentally were made on some algae in the 
Black Sea and in Lake Sarat. The algae which formed the object of our 
investigations were: Chlorella sp., Ulothrix zonata, 0scillatoria minima, 
O. coerulescens, Exuivaella cordata, Ankistrodesmus falcatus, Prorocentrum 
micans and Spirogyra sp. 
Presented in fig. 1 is the biometric (? - biomasei) evolution of three 
of the algae studied in situ, and the obvious differences can be shown. In 
this way, (peridinea ? ) Exuviaella cordata from the Black Sea presents a 
single peak of development, localised in the month of July; Ulothrix zonata. 
is observed to have two periods in which the alga is always present in a 
large quantity on the shores of Lake Sarat (fig. 2 ) , in the time that 
Oscillatoria minima, which frequently accompanies it, develops evenly, 
almost uniformly in the complete course of the period of vegetation. 
The differences should first of all be able to take account of the 
evolution of temperature, a determining factor in the development of the. 
species. Ulothrix turns out to be very strongly inhibited by temperatures 
in the months June to August, but there i s a difference in Oscillatoria, 
which supports, almost without evident reaction, the freaks of the months 
of May and September, as much as exposure to the sun at the time of ( verii - summer?). 
The time for generation has been determined in a laboratory culture 
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(figs. 3 and 4) in the medium considered best, which represents the interval 
in time necessary for the algae to double the volume or the amount of cells. 
The data obtained, together with the conditions in temperature, light and 
nutrition, in which the experiments developed, are laid out in table.1. 
I wish to point out that, within the framework of the experiments, I looked 
for several factors favourable to the development of the algae, the temper-
ature, as did weight, exceeded the other conditions of the environment, 
observations made in situ in this way giving rise to significant indications. 
In fig. 5 are presented the data regarding the rhythm of reproduction 
of Exuviaella cordata during a more prolonged period; again in fig. 6 there 
is the accumulation of the dry substance of Oscillatoria minima. It can be 
observed that, beginning with the impregnation of similar environments, 
different periods of beginning the maximum of division are necessary. 
Exuviaella shows a very lively rhythm after 7-10 days from the start of the 
culture, a rhythm which is maintained for almost two weeks, when, despite 
some corrections of pH, reproduction tends to cease. Very probably the 
particular density (250,000-300,000 cells per cu. cm.) of this alga ceases 
of its own accord through the elimination of some substances in a medium or 
in a slow degeneration. 
In Oscillatoria minima, growth slows down in the first 20 days, very 
rapidly between 20 and 30 days and drops quickly after this, exhausting the 
active period of growth; even a change in solution is not a mere palliative, 
since although the accumulation grows afresh, it does not exceed the maximum 
sire, and is rapidly followed by a new period of depression. 
Fig. 7 presents a comparatively dry, synthesized substance, whose weight 
might suggest, among a certain size, the intensity of division. Towards the 
difference of the rhythm of multiplication, which is considered the best 
period for generation, the accumulation of dry substance in addition represents 
the balance of photosynthesis and the activity of the cultures alike. From 
this point of view, the results in fig. 7 will be different from those which 
the rhythm of multiplication shows for the, otherwise a matter of little 
significance. In the first place, there should be cited the case of those 
two extremes in table 1, Ankistrodesmus falcatus and Ulothrix zonata, algae 
which in a prolonged culture contradict the possibilities of their reproducing. 
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In this way, Ankistrodesmus rapidly exhausts itself in a culture, ceases of 
its own accord and does not carry a large accumulation of organic substance; 
Ulothrix, on the other hand, is strengthened in laboratory conditions and, 
although maintaining a slow rhythm of increase, accumulates under photosyn-
thesis quantities impregnated with dry substance. 
The analysis of these data also presents to the observations made the 
opportunity of numerous necessary experiments on the stable conditions 
considered best for an estimate of the rhythms of division of the algae under 
study and may afford evidence for the following conclusions: 
1. The introduction of some algae in a culture should, side by side 
with the indispensable determination of the rhythms of division, take into 
consideration the capacity for photosynthesis, the active and qualitative 
cultures. 
2. The growth of the multicellular algae is capable of turning out to 
be rather promising, as also with unicellular algae, given the condition of. 
a detailed knowledge of the best environmental factors, of the selection of 
the species, and of the most productive of these. 
3. In the whole of the environmental conditions, the temperature plays 
a role which clearly differentiates the productive potential of: the algae. 
Tables and Figures 
Fig. 1. - Rhythms of division of some alge in situ. Horizontal axis: months. 
Vertical axis: dry substance. 
Fig. 2. - Ulothrix zonata covering the shores of Lake. Sarat in April. 
Fig. 3. - Culture of Ulothrix zonata. 
Fig. 4. - Culture of Spirogyra sp. 
Fig. 5. - Rhythm of increase of (peridinea - ?) Exuviaella cordata in culture. 
Horizontal axis: days. Vertical axis: cells cm3. 
Fig. 6. - Accumulation of dry substance in Oscillatoria minima. Hor. axis: 
days. Direction: the change of solution. 
Fig. 7. - The productivity of some algae in laboratory culture. 
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Table 1. 
Rhythm of division of some algae in laboratory conditions. 
Column headings; species, rhythm of division in hours, cultural medium, 
temp. °C, light. 
Final column: natural light, 8000 illumination (?) 12-24 hrs., continual 
light... etc. 
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